Stacked Textile Antenna for Multi Band Application Using Foam Substrate  by Gupta, Neha et al.
 Procedia Computer Science  85 ( 2016 )  871 – 877 
Available online at www.sciencedirect.com
1877-0509 © 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of CMS 2016
doi: 10.1016/j.procs.2016.05.277 
ScienceDirect
 International Conference on Computational Modeling and Security (CMS 2016) 
Stacked Textile Antenna for Multi Band Application  
Using Foam Substrate  
a Neha Gupta, b Vinod Kumar Singh*, c Zakir Ali, dJ. Ahirwar 
a &bS.R. Group of Institutions, Jhansi, India 
c I.E.T.Bundelkhand University, Jhansi, India 
Abstract 
The proposed article describes the new stacked design of the textile antenna. In this article a tripple wideband high directivity 
stacked textile antenna is proposed.  The proposed antenna shows wideband performance with wide bandwidth of 18.38 % 
covering the frequency range of 3.667GHz to 4.409 GHz, 7.76% covering the frequency range of 7.2132 GHz to 7.795 GHz and 
7.67% in the frequency range of 10.03 GHz to 10.83 GHz respectively. The textile material is used because it is wearable, 
washable, economical, and flexible & needs less care.  Measured and Simulated return loss plot is presented to validate the 
importance of the proposed design.   
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1. Introduction 
The rapid development of wireless power transmission has increased the demand for compact textile antennas with 
high directivity and broadband characteristics. Textile antennas are very advantageous because of their effective 
cost, low profile, low weight and simple realization process. There are a lot of methods to increase the bandwidth of 
textile antennas, by increasing the height of substrate, efficiency of antenna, the use of a low dielectric substrate,   
various feeding techniques. Textile antenna consists of textile materials which have a very low dielectric constant, 
so that it reduces the surface wave losses and improves the impedance bandwidth of the textile antenna [1-7].  When 
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high dielectric substrates are used, the size of textile antennas becomes larger. There are some important properties 
of the antenna such as return loss (S11), VSWR, gain and radiation pattern can be determined by using numerical 
simulation software CST microwave studio. By means of ultra wide band technology with wearable technology an 
UWB antenna using 100% textile materials such as flannel as substrate [8-17]. Unlike previous textile antennas, the 
present work is found to be capable of meeting the important necessities of wearable electronic components such as 
being robust, consumes less amount of power, being comfortable to wear. A wearable antenna can be used as 
clothing used for communication purposes, which includes navigation, public safety and wireless communication. 
By using Wireless Body Sensor Networks for healthcare applications, the design of wearable antennas offers the 
opportunity of ubiquitous monitoring, communication and energy harvesting. Basic requirements for wearable 
antennas are a planar structure and flexible substrate materials which properties influence the working of the antenna 
[18-24]. The measured results of the presented antenna have been compared with simulations, and good concurrence 
is observed. The major benefits of the textile antennas are lightweight, not expensive & robust & very low 
maintenance. 
2. Geometry of proposed antenna 
Textile material such as Jeans having low dielectirc constant (εr =1.7) is used as a substrate and copper is used to 
make ground & patch of proposed textile antenna. The proposed textile antenna provides the tripple band, which is 
well-suited for various wireless communication systems.  Copper adhesive tape is an essential hardware which can 
be used as patch and ground for the proposed antenna. Substrate must also be textile and can be cotton or flannel 
textile as per requirement. Figure1 shows the geometry of the projected stacked textile antenna, with dimensions of 
partial ground Plane, middle patch and lower patch by using CST software and design parameters are shown in table 
1. The hardware of proposed design using foam and jeans substrate are depicted in figure 2.   
 
 
Fig.1. Geometry of the proposed stacked textile antenna (a) Partial ground Plane, (b) middle patch, (c) lower patch 
 
          
 
Fig.2. Hardware of the proposed stacked textile antenna, (a) Partial ground Plane, (b) middle patch, (c) lower patch 
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                                Table 1 Proposed Antenna Parameters 
 
Parameters Values (mm) 
Thickness, h  3.0 
Relative permittivity  1.7 
Loss Tangent  0.025 
Lg  92.6 
Wg  10 
WU  55.2 
LH  41.6 
WH  62.6 
U  14.8 
H  09  
 
3.  Results and discussions 
3.1 Simulated Results 
Fig.3 and Table 2 shows the directivity and S11 parameters at resonant frequencies after simulation on CST studio. 
Figure 4 shows 3D radiation pattern at 3.924 GHz, 7.488 GHz and 10.476 GHz frequencies. At resonant frequency 
3.924 GHz directivity is about 6.123 dBi having the frequency range 3.667 GHz to 4.409 GHz, at resonant 
frequency 7.488 GHz the directivity is 5.987 dBi which is quite imposing and with S11 of -15.97 dB. From table 2 it 
can easily be judged that directivity is highest at lowest frequency and S11 is also highest i.e. -21.33 dB and at 
frequency 10.476 GHz S11 is -13.89 dB which is quite remarkable can be used for diffrent wireless communication 
systems. Fig 5 shows 2D Radiation pattern at 3.924 GHz, 7.488 GHz and 10.476 GHz. 
 
                Table 2 Simulated Results of Proposed Antenna 
 
Resonant 
Frequency 
Directivity 
(dBi) 
S11 (dB) Frequency 
Range(GHz) 
BW (%) 
3.924 GHz, 6.123 -21.33 3.667-4.409 18.38 
7.488 GHz  5.987 -15.97  7.2132-7.795 07.76 
10.476 GHz 5.150 -13.89 10.03-10.83 07.67 
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Fig.3. S11-parameter Vs frequency of proposed textile antenna 
 
     Table 3 Simulated Results of Proposed Antenna 
Resonant 
Frequency 
Directivity 
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S11 (dB) Frequency 
Range(GHz) 
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3.924 GHz, 6.123 -21.33 3.667-4.409 18.38 
7.488 GHz  5.987 -15.97  7.2132-7.795 07.76 
10.476 GHz 5.150 -13.89 10.03-10.83 07.67 
  
(a)   
875 Neha Gupta et al. /  Procedia Computer Science  85 ( 2016 )  871 – 877 
     
           (b) 
 
 
(c) 
Fig.4. 3D Radiation pattern at (a) 3.924 GHz, (b) 7.488 GHz, (c) 10.476 GHz 
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Fig.5. 2D Radiation pattern at (a) 3.924 GHz, (b) 7.488 GHz, (c) 10.476 GHz 
3.2 Measured Results 
Figure 6 shows the comparison of measured and simulated results of proposed antenna on vector network analyzer. 
The presented antenna has been successfully fabricated and measured and a comparison of both simulated and 
measured results of return loss and bandwidth of proposed textile antenna has been studied. The trivial change 
between simulated and measured result is due to flexibility of textile material, fabrication tolerance. 
 
 
Fig.6. Comparison of measured and simulated results of proposed antenna on vector network analyzer 
4. Conclusion 
The stacked textile antenna using jeans and foam substrate with tripple band characteristics is presented and studied. 
The proposed textile antenna covers a wide impedance bandwidth and operates in three different bands. The 
proposed antenna gives three different wide bands with the impedance bandwidth of 18.38%, 07.76%, and 07.67%. 
The antenna is best suitable for multiband application.   
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